Extracellular regulation of fibroblast multiplication. Quantitative differences in nutrient and serum factor requirements for multiplication of normal and SV40 virus-transformed human lung cells.
The principles of Henri-Michaelis-Menten kinetic analysis were applied to directly relate the concentration of serum growth factors and individual nutrients in the culture medium to the multiplication rate of a population of normal (N-HLF) and SV40 virus-transformed (SV-HLF) human lung fibroblasts. When all nutrient concentrations were optimal and in steady state, the concentration of serum factors that was required to support a half-maximal rate of proliferation of both N-HLF and SV-HLF was similar. When the serum factor concentration was optimal and constant, SV-HLF cells exhibited a reduced requirement (p less than 0.001) for 12 of 27 individual nutrients that were examined. Serum factors control the cellular requirement for Ca2+, K+, Mg2+, phosphate ions, and 2-oxocarboxylic acids for multiplication of N-HLF (McKeehan, W. L., and McKeehan, K. A. (1980) Proc. Natl, Acad, Sci, U. S. A. 77, 3417-3421). SV-HLF exhibited a constitutively reduced requirement for Ca2+, K+, and Mg2+ which partially removed the requirement for the 3 ions for multiplication of SV-HLF from the control of serum factors. The results suggest that SV40 virus transformation confers a growth advantage on human lung fibroblasts by alteration of their quantitative requirements for specific nutrients.